Transcriptional regulation of gene expression of sec6, a component of mammalian exocyst complex at the synapse.
Sec6, an essential component of the mammalian brain exocyst complex, is believed to function in synapse formation and synaptic plasticity. During neuronal development, the expression of the Sec6 gene correlates temporally with neurite outgrowth and synaptogenesis. To understand the mechanisms that regulate the Sec6 gene expression, we have cloned and characterized the 5'-terminal region of the murine Sec6 gene. We have shown that the 5'-untranslated region of the murine Sec6 gene is encoded by two exons that are separated by a 1560-bp intron. Primer extension analysis demonstrates that Sec6 gene transcription is initiated from a unique site. The Sec6 promoter is embedded in a CpG island and lacks canonical TATA or CAAT boxes. Sequence analysis of the 5'-flanking region and the first intron reveals the presence of a number of binding sites for transcription factors AP-1, AP-2, AP-4, ATF, C/EBPbeta, GATA-1, Oct 1, SP1, STAT, and NRSF. Transfection experiments using Sec6-luciferase fusion genes demonstrate that the 5'-flanking sequence functions as a strong promoter in neuronal but not in nonneuronal cells. Deletion analysis reveals the presence of a core promoter between nucleotide position -139 and +53, and two enhancer and four silencer elements within the 5'-flanking region and the first intron sequence. These results indicate that neuronal expression of the Sec6 gene involves a relatively specific core promoter and interplay between multiple positive and negative regulatory elements.